Sitophilus zeamais (Motshulsky) for eight months in PICS bags and woven PP bags. They noticed that PICS bags were superior to woven PP bags in terms of grain quality specific metrics. A comparative research was conducted on shelled and unshelled groundnut naturally infested with Tribolium castaneum (Herbst), Corcyra cephalonica (Stainton) and
Cryptolestes ferrugineus (Stephens) and stored in PICS bags and PP woven bags for 6.7 months ).
There was an increase of the pest population for both shelled and unshelled grains stored in woven PP bags in contrary to those stored in PICS bags.
Currently, the effects of these PICS bags on the physico-chemical quality of stored bean, especially on the development of the hard-to-cook phenomenon is unknown. This paper reports a research on the effect of PICS bags on some physico-chemicals and sensory characteristics of beans (Phaseolus vulgaris). Kigali. Woven PP bags are originally used for rice or maize flour packaging and are re-used for different home storage purposes. PICS bags are sold in two sizes, for 50 and 100 kg grain storage. The 100 kg grain storage bags were cut into small bags and well sealed to store 2kg of grains. Fresh beans were tested, in 3 replicates, for physico-chemical characteristics including the bulk and true densities, the water absorption capacity, the moisture content, the hard-to-cook (HTC) phenomenon, the total polyphenol content, the protein content, and the sensory evaluation. The remaining beans were kept, one batch, by lots of 2kg in the small PICS bags prepared as explained above, the other batch was kept in woven PP bags, for two months, in a dry place at room temperature (around 25° C), and re-tested for the same characteristics as above.
MATERIALS AND METHODS

Collection and Preparation of Materials
Measurement of Bulk Density
The measurement of bulk density used Fasina method (2010) and consisted in filling a 250 ml measuring cylinder with beans via a funnel and weighing on an analytical balance (Denver Instrument MXX-2001). The bulk density was obtained from the ratio of the measured mass of the sample to the volume of the container. Measurements were done in 3
replicates.
Measurement of True Density
The true density of the samples was measured using a 250 ml measuring cylinder filled with beans as previously described for the bulk density. Water was poured into the cylinder to the top to fill the avoid between the grains. The volume of the required water was recorded. The true density was then computed as the percentage of the ratio of the bean mass over the difference between 250 ml and the volume of the required water. Measurements were recorded in 3
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Measurement of Water Absorption Capacity
Water absorption capacity of bean samples was determined using the method described by Nwosu (2010) with minor modification. A quantity of 100 grams of beans (3 replicates) was soaked in 400mL of water in a beaker and allowed to stand at room temperature for 24 hours. The water was then drained and the beans dried on a towel paper and weighed.
The water absorption capacity was calculated as the percentage of mass increase over the initial mass of the bean sample.
Measurement of Moisture Content (MC)
The MC was determined by the oven drying method of the AOAC (1999). The control or blends were oven dried (Memmert UFE-400, Memmert GmbH + Co KG,D-91126 Schwabach FRG, made in Germany) at 105° C for 3 hours to have constant weight. Thereafter, the MC was expressed as the percentage of the ratio of the differences in weight of control or blends before and after drying to their original weight used.
Measurement of Total Polyphenol Content (TPC)
The TPC was determined by spectrophotometry, with the Gallic acid as a standard, as described by Keskin-Šašić et al (2012) . Briefly, 0.2 g of the sample was transferred in tubes containing 1.0 ml of a 1/10 dilution of Folin-Ciocalteu's reagent in the water. After waiting for 10 min, 0.8 ml of a sodium carbonate solution (7.5% w/v)was added to the sample. 
Measurement of Protein Content
The protein content was assessed using the Biuret test and a spectrophotometric measurement with a standard curve established at 540nm with bovine serum albumin concentrations ranging from 0.0 to 0.35mg/mL (Keppy and Allen,2009; Janairo et al, 2011).
Measurement of the Hard-to-Cook (HTC) Phenomenon
A modified Mattson bean cooker with 13 metal rods calibrated to 126g each was used. Thirteen bean grains were positioned in the bean cooker. The beans were cooked in distilled water to avoid the interference from foreign ions (water hardness). During cooking, the time was counted from when the water started boiling. Beans were fully immerged and the water level was maintained by addition of boiling distilled water.
The comparison was made between fresh beans and stored beans on one hand, and beans stored in PICS bags and woven PP bags on the other hand, by using the median cooking time of the 7th bean (CT7).
Sensory Evaluation
The triangle test was used to detect any difference in sensory properties in beans stored in PICS bags and woven PP bags. Three coded samples, two of which were identical, were simultaneously presented to each assessor who was asked to select the odd sample. Samples were presented an equal number of times in each of the two sets of three distinct 
RESULTS
The experimental results are shown in table 1. After 2 month-storage, compared to the fresh beans, the bulk density and the true density decreased significantly (p<0.05) for both bags, the water absorption capacity increased significantly (p<0.01) for PICS bags only, no significant change of moisture content (p>0.05) was observed for both bags;
the TPC content decreased significantly for both bags; the protein content decreased significantly (0.01) for woven PP bags only, The median cooking time (CT7) increased with storage for both bags.
During the sensory evaluation by the triangle test, 19 assessors out of 25 (p<0.05) identified the odd sample and preferred the beans stored in PICS bags, for both raw and cooked beans.. 
